Synthesis and biological evaluation of cis-restricted triazole/tetrazole mimics of combretastatin-benzothiazole hybrids as tubulin polymerization inhibitors and apoptosis inducers.
A series of colchicine site binding tubulin inhibitors were synthesized by the modification of the combretastatin pharmacophore. The ring B was replaced by the pharmacologically relevant benzothiazole scaffolds, and the cis configuration of the olefinic bond was restricted by the incorporation of a triazole and tetrazole rings which is envisaged by the structural resemblance to a tubulin inhibitor like combretastatin (CA-4). These compounds were evaluated for their antiproliferative activity on selected cancer cell lines and an insight in the structure activity relationship was developed. The most potent compounds (9a and 9b) demonstrated an antiproliferative effect comparable to that of CA-4. Mitotic cell cycle arrest in G2/M phase revealed the disruption of microtubule dynamics that was confirmed by tubulin polymerization assays and immunocytochemistry studies at the cellular level. Western blot analysis revealed that these compounds accumulate more tubulin in the soluble fraction. The colchicine competitive binding assay and the molecular docking studies suggested that the binding of these mimics at the colchicine site of the tubulin is similar to that of CA-4. Moreover, the triggering of apoptotic cell death after mitotic arrest was investigated by studying their effect by Hoechst staining, Annexin-V-FITC assay, mitochondrial membrane potential, ROS generation and caspase-3 activation.